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METHOD OF AUTHENTICATING 
PRODUCTS USING HARDWARE 

COMPATIBILITY FLAG 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present invention is a continuation-in-part of US. 
application Ser. No. 11/039,682 ?led on Jan. 19, 2005 and 
entitled “Method of Authenticating Products Using Analog 
and Digital Identi?ers” Which is a continuation-in-part of 
US. application Ser. No. 10/977,597, ?led on Oct. 29, 2004 
and entitled “Analog and Digital Indicia Authentication.” 
The ’597 and ’682 applications are incorporated herein in 
their entirety by reference. 

FIELD OF THE INVENTION 

The present invention relates to a system and method of 
authenticating a product using a combination of analog and 
digital identi?ers including an analog identi?cation indicium 
and a corresponding digital identi?cation record and, more 
speci?cally, to a system and method of authenticating a 
product Wherein the analog identi?cation indicium or digital 
identi?cation record includes a hardWare compatibility ?ag 
that indicates one or more types of stimulus that can be used 
to read the analog identi?cation indicium. 

BACKGROUND 

There is an increasing concern over counterfeit products 
including software, music CDs, and over-the-counter and 
prescription drugs entering the US. market. Counterfeit 
products not only depress pro?ts of legitimate manufactures, 
but consumers Who unknowingly purchase counterfeit prod 
ucts are being misled. Because of health issues involving 
counterfeit drugs, this is a paramount concern of drug 
manufacturers and governmental agencies. The concern is 
exacerbated because of the ready availability of loWer cost 
prescription drugs from Internet pharmacies and drug stores 
With undisclosed sources for the product they provide. 

Because of governmental regulations and/or to prevent 
unauthoriZed tampering, many prescription and over-the 
counter drugs are packaged in containers using tamper 
resistant seals. The consumer purchasing a drug product 
must break or destroy the tamper-resistant seal in order to 
open the container and access the product. While such 
tamper-resistant seals effectively thWart tampering, sophis 
ticated counterfeit drug manufacturers may manufacture 
containers that include a tamper-resistant seal. Thus, tamper 
resistant seals do not adequately address the issue of coun 
terfeit drugs. 
Many other anti-counterfeit measures have been devel 

oped for use With other products that been prime targets for 
counterfeiters such as checks, CDs and DVDs. These anti 
counterfeit measures attempt to prevent a counterfeit manu 
facturer from easily reproducing labels that bear anti-coun 
terfeit indicium. For example, companies such as Microsoft 
Corporation use holograms on the packages of their softWare 
to indicate authenticity. Escher Group of Cambridge, Mass. 
has developed a FiberFingerprintTM technology that can 
identify a piece of paper by its natural and unique ?ber 
patterns. This enables the capability to identify a piece of 
paper in a Way similar to identifying people through ?nger 
prints. Tracer Technologies of Syosset, NY. has developed 
a ?uorescent micro-?ber detection technology for security. 
The micro-?bers are randomly embedded in a plastic mate 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
rial Which are only revealed upon illumination by UV light. 
AMCO of Farmingdale, NY. has developed visible as Well 
as ?uorescent tags that can be embedded in plastics. Other 
pigments that can be imbedded in an anti-counterfeit label or 
in a product have the capability of changing color When 
vieWed at different angles. Such a color-changing pigment is 
also present in certain denominations of neWly printed US. 
currency. 

These anti-counterfeiting technologies make it dif?cult to 
reproduce the anti-counterfeit label component using copy 
ing or scanning techniques. HoWever, more sophisticated 
counterfeiters have been knoWn to make the investment 
necessary to duplicate these anti-counterfeit measures. For 
example, the holographic labels such as those used by 
Microsoft Corporation are knoWn to have been successfully 
counterfeited. 

While anti-counterfeiting technologies that involve spe 
cial stimulus to be vieWed, such as those disclosed in the 
parent ’597 and ’682 applications, provide an additional 
measure of security, if a scanner is not equipped With the 
appropriate hardWare to provide the stimuli, the label may 
not be successfully decoded and the part may be improperly 
identi?ed as counterfeit. 

SUMMARY 

Encoding a hardWare compatibility ?ag in either an 
analog identi?cation indicium or digital identi?cation record 
of an authentication enabled label ensures that a compatible 
stimulus hardWare is used to illuminate the analog identi? 
cation indicium and that if a compatible stimulus is not 
available on the reader in use, indication of such can be 
given to the user and decoding may proceed Without the 
analog component of the label. 
A product is identi?ed or authenticated by providing an 

analog identi?cation indicium made up of a pattern of 
identi?cation features. The visual appearance of the identi 
?cation features is altered When stimulated by a compatible 
stimulus mechanism and the identi?cation features corre 
spond to an item identi?er that can be determined When the 
identi?cation features are stimulated by a compatible stimu 
lus mechanism. A digital identi?cation record is provided 
that includes an encoded digital version of the item identi 
?er. At least one stimulus mechanism is provided as Well as 
a hardWare compatibility ?ag on the product that indicates a 
compatible stimulus mechanism that alters the identi?cation 
features on the product such that the item identi?er can be 
determined. The hardWare compatibility ?ag is analyZed and 
it is determined if a compatible stimulus mechanism has 
been provided. If a compatible stimulus mechanism has 
been provided, the compatible stimulus mechanism is acti 
vated to read the pattern of identi?cation features of the 
analog identi?cation indicium and decode an item identi?er. 
The digital identi?cation record is read an item identi?er is 
decoded. The authenticity of the product is determined by 
comparing the item identi?er determined from the analog 
identi?cation indicium to the item identi?er determined 
from the digital identi?cation record. If a compatible stimu 
lus mechanism has not been provided, a user may be alerted 
that a compatible stimulus mechanism has not been provided 
by, for example, lighting an LED or by sounding an audible 
alert. 

In some instances a compatible stimulus mechanism is 
ultraviolet light having a Wavelength falling Within a speci?c 
range. In other instances a compatible stimulus is visible 
light. The hardWare compatibility ?ag can be either a part of 
the digital identi?cation record or of the analog identi?ca 



US 7,309,011 B2 
3 

tion indicium. When the hardware compatibility ?ag is a part 
of the analog identi?cation indicium, it may take the form of 
a ?nder pattern that forms a border around the analog 
identi?cation indicium that includes at least one attribute 
that indicates a compatible stimulus. The appearance of the 
border may is also altered by a compatible stimulus mecha 
nism. 

These and other objects, advantages, and features of the 
exemplary embodiment of the invention are described in 
detail in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of a product authen 
tication/identi?cation system including a reader capable of 
imaging and decoding both analog and digital identi?cation 
indicia and a product including an analog identi?cation 
indicium embedded in a container label of the product and 
a digital identi?cation indicium included in a 2D bar code 
imprinted on a tamper-resistant seal of the product; 

FIG. 1A is a schematic elevation vieW of the Wrapped seal 
of FIG. 1; 

FIG. 2 is a schematic illustration of information encoded 
in the 2D bar code of FIG. 1 including the digital identi? 
cation indicium; 

FIG. 3 is a schematic illustration of a reader capable of 
imaging and decoding both analog and digital identi?cation 
indicia; 

FIG. 4 is a ?oW chart of a method used by the reader to 
process analog and digital identi?cation indicia to authen 
ticate the product of FIG. 1; 

FIG. 5 is a ?oW chart of a method used by the reader to 
process analog or digital identi?cation indicia that include a 
hardWare compatibility ?ag in accordance With an embodi 
ment of the present invention; and 

FIGS. 6A-6D shoW analog indicium outline patterns that 
can be used to implement hardWare compatibility ?ags in 
accordance With an embodiment of the present invention. 

DETAILED DESCRIPTION 

One preferred embodiment of the identi?cation or authen 
tication system of the present invention is shoWn generally 
at 10 in FIGS. 1 and 2. The system 10 provides a straight 
forWard Way of authenticating a product 12 using a tWo 
component authentication identi?er 30, the tWo components 
being attached to separable parts of the product 12. The 
system also includes a reader device 100 adapted to read and 
decode both components of the authentication identi?er 30. 

The product 12 includes a container 14 that holds, for 
example, prescription medication in the form of tablets, 
capsules or liquid. The product container 14 includes a 
tamper-resistant seal 16 and a product label 18. As shoWn in 
FIGS. 1 and 1A, the seal 16 may be a plastic Wrap 20 that 
tightly overlies a cap or top 22 of the container 14 and a 
shoulder portion 24 of the container beloW the cap 22. 
Typically, the seal Wrap 20 includes one or more vertical 
lines of Weakness 26 that alloW a consumer to more easily 
remove the Wrap 20 from container 14. 

The product 12 includes the authentication identi?er 30 
Which has tWo components: an analog identi?cation indi 
cium 32 and a digital identi?er or indicium such as a digital 
identi?er record 34. The analog identi?cation indicium 32 
and the digital identi?cation record 34 (FIG. 1A) are applied 
or a?ixed to separable parts of the product 12. The analog 
identi?cation indicium 32 is embodied in a random pattern 
41 of identi?cation features 40 Within an area of interest 42. 
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4 
The digital identi?cation record 34 is embodied in a digital 
pattern of a portion of a 2D bar code 50. The analog 
identi?cation indicium 32, When decoded, generates an item 
identi?er 36. Similarly, the digital identi?cation record 34, 
When decoded, generates an item identi?er 38. The “(HCF)” 
35 that is shoWn as part of the 2D bar code 50 is an optional 
digital identi?cation record hardWare compatibility ?ag 
Which Will be discussed in detail beloW. 

If a comparison of the patterns comprising the item 
identi?ers 36, 38 indicates that they match, that is, they are 
similar Within predetermine tolerances, the product 12 is 
deemed authentic. During manufacture of the product 12, 
the item identi?er 36 generated from the analog identi?ca 
tion indicium 32 is used to encode the digital identi?cation 
record 34, therefore, the item identi?ers 36, 38 should be 
identical. HoWever, When subsequently authenticating the 
product 12 in the ?eld, the reading and decoding of the 
analog identi?cation indicium 32 is prone to error because 
many variables that may affect the quality of the imaging 
and, thus, the decoded item identi?er 36 may be slightly 
in?uenced by the angle and distance of the reader device 100 
from the pattern 41, the illumination level, contaminants on 
or damage of the area of interest 42 of the product 12, etc. 
On the other hand, because of error-correction techniques 
generally built into the 2D bar code 50, the reader device 100 
generally can accurately decode the bar code 50. Thus, even 
if the product 12 is authentic, the item identi?ers 36, 38 are 
unlikely to match exactly. Rather, the geometrical patterns 
represented by the item identi?ers 36, 38 are compared and 
if they are Within predetermined tolerance limits, the product 
12 is deemed authentic. 
More speci?cally, the analog identi?cation indicium 32, 

When decoded, corresponds to or generates a sequence of 
numerical values referred to as the item identi?er or signa 
ture 36. The numerical values of the item identi?er 36 may, 
for example, correspond to Cartesian (x & y) coordinates of 
some or all of the identi?cation features 40 Within the area 
of interest 42 and/or re?ected or emitted light intensity 
values of some or all of the imaged features 40 and/or color 
values of some or all of the imaged features 40 and/or other 
attributes of the random pattern 41. The sequence of num 
bers corresponding to the item identi?er 36 of the analog 
identi?cation indicium 32 is encoded into the digital iden 
ti?cation record 34 of the product 12. 

Advantageously, the tWo components of the authentica 
tion identi?ers 30 are disposed on separable parts of the 
product 12. For example, the analog identi?cation indicium 
32 may be incorporated into the product label 18, While the 
digital identi?cation record 34 may be incorporated into the 
tamper-resistant seal Wrap 20. In this Way, When the product 
12 is opened for use by a purchaser, the components 32, 34 
of the authentication identi?er 30 are separated thereby 
removing the connection betWeen the components and pre 
venting their reuse. 

Further, upon ?rst opening of the product container 14, 
the digital identi?cation record 34 incorporated in the seal 
Wrap 20 is destroyed, preventing, for example, re?lling the 
container 14 With counterfeit tablets, capsules or liquid and 
reselling the product 12. 
The identi?cation and authentication system 10 further 

includes the reader device 100, such as an imaging-based bar 
code reader or scanner capable of reading and decoding both 
the analog identi?cation indicium 32 and the digital identi 
?cation indicium 34. Generally, imaging-based bar code 
readers or scanners include an imaging system 102 that 
utiliZes an imaging array such as a CCD array or a CMOS 
array having a plurality of photosensitive elements or pixels. 
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Light re?ected or emitted from a target image, e.g., a 
target bar code imprinted on a product label or product 
packaging Within a ?eld of vieW of the imaging system 102, 
is focused through a lens 104 of the imaging system onto a 
pixel array 106. Output signals from the pixels of the pixel 
array are digitiZed by an analog-to-digital converter 108. 
Decoding circuitry 110 of the device 100 processes the 
digitiZed signals and attempts to decode the imaged target, 
e.g., the imaged target bar code. While the shapes and 
relative siZes of the analog and digital identi?cation identi 
?ers 32, 34 are arbitrary, it is advantageous to select relative 
siZes that may be successfully imaged by the optics of the 
same reader 100 Without the need for changing magni?ca 
tion or Zooming. 
One method of determining product authenticity is to use 

reader device 100 to read and decode the analog identi?ca 
tion indicium 32 and the digital identi?cation record 34. If 
the tWo identi?cation identi?ers 32, 34 generate the same or 
substantially the same item identi?ers 36, 38, the product 12 
is determined to be authentic and a positive audio and/or 
visual feedback may be provided to the operator of the 
reader 100, e.g., illumination of a pair of green LEDs 112, 
114 and/or an audible “beep” from a speaker 113 to indicate 
an authentic product. As noted above, because of the vari 
ability inherent in imaging in the ?eld as Well as contami 
nants and damage to the product 12 (e.g., scratches on the 
product label 18 and/or seal 20), it is likely that the pattern 
of numbers representing the item identi?ers 36, 38 Will not 
match exactly. For example, When imaging the random 
pattern 41 comprising the analog identi?cation indicium 32, 
one or more of the identi?cation features 40 is “missed,” that 
is, not successfully imaged and decoded, the resulting pat 
tern of numbers representing the item identi?er 36 Will 
necessarily be different than the pattern of numbers repre 
senting the item identi?er 38 decoded from the 2D bar code 
50. 

Depending on the nature of the product and the desired 
level of security, a substantial matching, that is, some 
predetermined level of matching less than 100% matching of 
the compared patterns comprising the item identi?ers 36, 38 
Will be deemed su?icient to determine the product 12 is 
authentic. 

This method of authentication has the advantage of being 
a “stand alone” method of authentication that can be per 
formed in the ?eld Without the necessity of communicating 
With a remote database. If desired, hoWever, information 
from the authentication process may be communicated to a 
central database to permit tracing and tracking of the product 
12 through its distribution system from manufacturer to 
consumer. The transmission of information regarding the 
product 12 to a central database may also include a product 
serial number (encoded in a payload 52 of the 2D bar code 
50), the time and place that the authentication occurred, an 
identi?cation number of the reader device 100, an identi? 
cation number of the user/company authorized to use the 
reader device 100. 

Analog Identi?cation Indicium 32 
Embedded in the label 18 is the analog identi?cation 

indicium 32 comprising the random identi?cation pattern 
41. The pattern 41 includes a plurality of spaced apart 
identi?cation features 40 Within the area or region of interest 
42 of the label 18. To facilitate reading the region of interest 
42, the region of interest 42 may be marked With an 
identi?cation mark in the form of a border or outline 44, 
visible under normal ambient light, to de?ne the region of 
interest 42 (FIG. 1A). Right angled portions of the border or 
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6 
outline 44 may advantageously be used as the coordinate 
axes for calculating the x & y coordinates of the features 40, 
the x & y coordinate values being part of the item identi?er 
36. 

The identi?cation features 40 preferably are embedded in 
the material that the label 18 is fabricated from. The features 
40, for example, may be one or more types of colored 
particles distributed in a random pattern. Some or all of the 
colored particles may be color-shifting particles such that 
the particles respond in a predictable Way under illumination 
of a given Wavelength, for example, the features 40 may be 
color-shifting such that they are visible in the presence of 
UV or infrared light, but nearly invisible When illuminated 
With visible light. One color-shifting characteristic that can 
be used is ?uorescence, Which generally refers to the exci 
tation of visible light by means of invisible illumination. 

The use of color-shifting features prevents the use of 
photocopiers or scanners to reproduce the label 18. The use 
of colored features 40 advantageously alloWs batches of 
label material to be produced in a normal process of making 
certain ?lm or paper-like materials Wherein the features 
Would be randomly mixed in and survive intact throughout 
the remaining process. One bene?t of using color-shifting 
material is that the in?uence of post-production dis?gura 
tions and contaminations (such as pieces of dirt or dust), 
Which are not normally color-shifting themselves, is 
reduced. Such dis?gurations can be detected by comparing 
an image taken With UV or infrared light to one taken With 
visible light. 

The analog identi?cation features 40 are demarcated by 
the outline 44 such that, While the colored particles may be 
located throughout the label 28, only the demarcated area or 
region of interest 42 is processed by reader 100 to read the 
analog identi?cation indicium 32. Alternatively, the identi 
?cation pattern 41 may be printed on the label material using 
a conventional printing process provided that the features 40 
are random and, therefore, Would change from label to label 
such that each analog identi?cation indicium 32 Would 
generate a unique product identi?er 36. 
The analog identi?cation indicium 32 preferably includes 

an orientation feature 46 to indicate to the reader 100 hoW 
the analog identi?cation features 40 should be parsed in 
order to match the reading orientation used for generating 
the digital identi?cation record 34 and to successfully read 
and decode the analog identi?cation indicium 32. Alter 
nately, the analog identi?cation indicium 32 may be of a 
type that does not require an orientation feature for success 
ful reading and decoding. An example of such an analog 
identi?cation indicium comprising a random pattern of 
identi?cation features in the form of particles imbedded in a 
tamper-resistant seal or cap of a container is disclosed in 
US. application Ser. No. 10/974,644, ?led on Oct. 27, 2004 
and entitled “Method of Identifying and Authenticating 
Products Using an Identi?cation Pattern and Bar Code 
Reader.” The ’644 application is assigned to the assignee of 
the present invention and is incorporated herein in its 
entirety by reference. 
Any other randomly generated pattern that is di?icult to 

reproduce using conventional methods may be used as the 
analog identi?cation indicium 32. The random pattern of 
features 40 can be generated such that the features produce 
a unique identi?er or signature for each indicium that Would 
rarely, if ever, be reproduced in a like indicium. The ran 
domness increases the likelihood of detection of strictly 
duplicated analog identi?cation features. The randomness 
can be derived from a variety of factors, such as the location, 
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size, or color of the features and if the features are long, such 
as ?bers, the orientation of the ?bers as Well can be used to 
derive randomness. 

The indicia reader 100 reads the analog identi?cation 
indicium 32 and using a mathematical algorithm and/or 
decision rules determines the item identi?er 36, that is, a 
numerical representation of some quality of the analog 
identi?cation feature. For example, the identi?er 36 may be 
a collection of data describing the identi?able features in the 
analog identi?cation feature, such as the x-y coordinates of 
all or a predetermined number of features 40. 

Digital Identi?cation Record 34 
In the manufacturing of the product label 18, a unique 

analog identi?cation indicium 32 in the form of a random 
identi?cation pattern 41 in a region of interest 42 is gener 
ated as described above. The analog identi?cation indicium 
32, When decoded by the reader 100, generates or is trans 
formed into the unique item identi?er 36. During the manu 
facturing process, the item identi?er 36 is then encoded to 
generate the digital identi?cation record 34 Which is 
attached to or imprinted on the product 12 for subsequent 
authentication. The digital identi?cation record 34 prefer 
ably is encoded in a portion of the 2D bar code 50, such as 
a DataMatrix bar code. 

The item identi?er 36 may also be stored in a memory 124 
of the reader 100. The reader memory 124 may include a ?le 
of authentic item identi?ers. A record of recently read 
signatures, or their representations, such as hashes, may be 
advantageously stored for comparison to the signature cur 
rently being processed to detect duplication of a random 
pattern among labels in the same batch of product. 

FIG. 2 is a schematic representation of the 2D bar code 
50. The bar code 50 is digital, that is, the presence or absence 
of a dark area or cell is representative of a Zero or one. The 

bar code 50 includes three encoded ?elds or parts: the 
payload 52, the digital identi?cation record 34 Which 
includes the encoded item identi?er 38, and a digital signa 
ture 54. The data encoded in the bar code 50 is generally not 
encrypted, but advantageously uses error-correction to pro 
tect the reading integrity of the information it carries. 
Identi?ers usually identify each individual ?eld or groups of 
?elds according to given industrial standards. 

The payload 52 encodes the manufacturer’s identifying 
and specifying information and typically includes some or 
all of the folloWing information: UPC/EAN number, manu 
facturer, part number, lot number, serial number, and expi 
ration date. This portion of the bar code 50 can be read and 
processed by standard bar code scanners or readers in those 
situations Where authentication is deemed unnecessary. 

The digital identi?cation record 34 is tagged With an 
identi?er similar to those used for the payload information. 
Encoding the digital signature 54 in the bar code 50 utiliZes 
a technology that is Widely available in e-commerce and in 
almost every Web broWser. The National Institute of Stan 
dards and Technology (WWW.nist. gov) maintains a standard 
version, Which is available at no cost. As shoWn in FIG. 2, 
the digital signature is a one-Way hash of the message to 
Which the signature is attached. In this case, the message is 
the information from the previous tWo subsections (payload 
52 and digital identi?cation record 34). The ?eld identi?ers 
themselves could be included as part of the message. The 
presence of the digital signature 54 vouches for the authen 
ticity of the information that is used to create the signature. 
The signer possesses a unique number for generating the 
one-Way hash, Which is generally referred to as the secret or 
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8 
private key. A published related number, that is, a public key 
is used to verify that the digital signature 54 matches the 
message. 

Indicia Reader 100 
The indicia reader shoWn in FIG. 1 is a hand-held 

imaging-based scanner or reader. HoWever the invention can 
be applied to stationary readers and laser scanners as Well. 
Utilizing its imaging system 102 and bar code decoding 
circuitry 110, the reader 100 may be used both to image and 
decode the 2D bar code 50 imprinted on a label 18 to obtain 
certain information and for inventory control purposes and 
to authenticate the product 12 by imaging and decoding the 
analog identi?cation indicium 32 and comparing the item 
identi?er 36 derived from the indicium 32 With the item 
identi?er 38 embedded in the digital identi?cation record 34 
of the 2D bar code 50. The reader 100 images the 2D bar 
code 50 and decodes the digital identi?cation record 34 to 
obtain the item identi?er 38. 

For the decoding of the analog identi?cation pattern 41, 
the reader 100 includes additional pattern decoding circuitry 
116, embodied either in softWare or hardWare, such that 
When the label 18 area of interest 42 is imaged by the reader 
100, the pattern decoding circuitry 116 analyZes the captured 
image, locates and identi?es the analog identi?cation indi 
cium 32 by the shape of its outline 44, identi?es the region 
of interest 42 and the identi?cation features or particles 40 
Within it, ascertains the identi?cation pattern 41 and deter 
mines the item identi?er 36 for the product 12. The item 
identi?ers 36, 38 are compared by comparison circuitry 118 
of the reader 100 to decide if the identi?ers 36, 38 are similar 
enough to conclude the product 12 is authentic. 

Since it is desired that the reader 100 be able to image and 
decode both an identi?cation pattern 41 that includes par 
ticles 40 that color shift under UV illumination and a 2D bar 
code 50, it is necessary that the reader provide both visible 
illumination and illumination in the ultraviolet (UV) range. 
Additional opto-electrical components may also be desired 
to form an aiming pattern corresponding to a ?eld of vieW 
of the imaging assembly 102. The visible illumination is 
preferably provided in the form of an array of visible LEDs 
120 and the UV illumination is preferably provided in the 
form of an array of UV LEDs and/ or one or more UV lasers 
122. Providing a UV laser 122 instead of or in addition to 
UV LEDs increases the intensity of the excitation UV light 
directed at the ?uorescent particles 40. This, in turn, causes 
the emitted ?uorescent light to be of greater intensity and, 
therefore, more likely to produce a decodable image. 

If the analog identi?cation feature includes color-shifting 
?bers, a specialiZed imaging system 102 such as that shoWn 
in FIG. 3 is required to detect the color-shifting ?bers. The 
imaging system 102 includes the lens 104 and the sensor 106 
(such as a CCD or CMOS 2-D array sensor), a narroW band 
block ?lter 126 that is in the re?ected light path of the lens 
104, positioned either in front of or behind the lens, one or 
more visible LEDs 120, one or more UV LEDs and/or UV 

laser 122, a micro-processor 128, the on board memory 124, 
Which may contain a database of public keys, and interface 
and support circuits 129. The interface and support circuits 
129 may have Wired and/or Wireless communications means 
to a host computer or a netWork. It may also contain an 

onboard battery (not shoWn), and/or connections for an 
external poWer supply (not shoWn). 
The narroW band block ?lter 126 has a pass band that is 

chosen to match that of the ?uorescent light emitted by the 
identi?cation features 40. In addition, it also matches that of 
the visible LEDs 120. This is possible because there are 
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different ?uorescent materials that ?uorescence in different 
Wavelengths. And likewise, there are different LEDs that 
emit light in different Wavelengths. By choosing a suitable 
?uorescent material and a type of LED that have common 
Wavelengths, the ?lter 126 can be constructed With a pass 
band that can alloW both the light of the LEDs 120 and the 
?uorescence of the features 40 to pass through. Having a 
narroW band ?lter has the advantage that it can block out the 
majority of ambient light. Because the emitted ?uorescent 
light is often Weak, ambient light, if not blocked, could 
easily overWhelm the ?uorescent light. Alternatively, the 
reader 100 could be constructed to Work in contact mode, 
that is, a forWardly facing outer beZel of the imaging system 
102 is positioned so as to touch the product 12 in order to 
read the identi?cation pattern 41 or the 2D bar code 50. In 
the contact mode, the reader body functions to block out 
ambient light. 

To process the authentication-enabled analog and digital 
identi?ers 32, 34, the device 100 includes decoding and 
comparison softWare 110, 116, 118 that folloWs the method 
400 outlined in FIG. 4. The device 100 can operate in one 
of several modes, alloWing for varied degree of functionality 
depending on the capabilities of the reader 100 and its level 
of connectivity. The level of connectivity may be batch, 
Where the device 100 Works Without a connection to a PC 
and either performs only the authentication task and pro 
vides audio/visual feedback for success or failure, or stores 
the decoded bar code results in its on-board memory 124 for 
doWnloading at a later time. Alternately, the device 100 may 
be connected to a computer or a Wide-area-netWork. In this 
Way, the decoded results can be instantly transferred, for 
example, for processing on a linked computer and used for 
tracking and tracing applications, that is, tracking and trac 
ing the product 12 through its distribution system. 

Method of Authentication 
Referring noW to FIG. 4, a method of authentication is 

shoWn generally at 400. At step 405, upon actuation of the 
reader 100, an image is acquired of the product 12 using the 
visible illumination source 120. At step 410, the acquired 
image is analyZed to determine if the authentication-enabled 
2D bar code 50 is in the captured image. An authentication 
enabled bar code is one that includes a ?eld including the 
digital identi?cation record 34 and a ?eld including the 
digital signature 54. If not, the image is analyZed at step 415 
to check for the presence of the analog identi?cation indi 
cium 32 indicated by the outline 44. 

If neither an authentication enabled bar code 50 nor the 
analog identi?cation indicium 32 is detected, but the image 
does include a standard bar code, the image is decoded in the 
standard fashion at step 420. This branch of the softWare 
alloWs the device 100 to process a regular bar code that is not 
authentication-enabled. 

If the analog identi?cation indicium 32 is found in the 
image at step 415, the analog identi?cation indicium 32 is 
acquired again in step 480. The step of reacquisition as 
indicated in step 480, is needed if the imaging of the 
identi?cation features 40 of the analog identi?cation indi 
cium 32 requires specialiZed light, such as UV. The analog 
identi?cation pattern 41 Within the outline 44 is processed in 
step 485 to decode the product identi?er 36. The transfor 
mation from identi?cation pattern features 40 to the item 
identi?er 36 is based on one or more attributes or qualities 

of the features 41, e.g., location of features, siZe of features, 
color of features, etc. Predetermined transformation rules are 
folloWed to decode or convert the imaged identi?cation 
pattern 41 to the item identi?er 36. 
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10 
A partial success in decoding the analog identi?cation 

indicium 32 is indicated at step 490 by, for example, 
illuminating one but not both of the tWo authentication green 
LEDs 112, 114 and/or the sounding of a designated partial 
decode audio signal through a speaker 113, While the item 
identi?er 36 is stored in the device’s memory 124. After the 
indication of partial success in step 490, signifying the 
success acquisition of the item identi?er 36 from the analog 
identi?cation indicium 32, the reader 100, upon user acti 
vation, acquires another image in step 495. 

In step 500, the device 100 attempts to ?nd the 2D bar 
code 50 in the captured image. If it is not found as expected, 
it indicates a failure mode in step 510, for example by 
energiZing a red LED 115 and/or the sounding of a desig 
nated failure audio signal through the speaker 113, and ends 
the session at step 515. If the device 100 does ?nd the 2D 
bar code 50 in the captured image, at step 505, the device 
decoding softWare 110 decodes the digital identi?cation 
record 34 and the digital signature 54 to determine the item 
identi?er 38. The digital signature 54 is decoded to verify the 
authenticity of the digital identi?cation record 34. The 
comparison softWare 118 then compares the tWo item iden 
ti?ers 36, 38 to verify the authenticity of the product 12. 

If the comparison at step 505 succeeds, that is, the item 
identi?ers 36, 38 are substantially identical, the product 12 
is deemed authentic and, at step 475, success is indicated to 
the operator via illuminating both LEDs 112, 114 and/ or the 
sounding of a designated success audio signal through the 
speaker 113, and the process ends at step 515. On the other 
hand, if the comparison at step 505 fails, that is, the item 
identi?ers 36, 38 are not substantially the same, failure is 
indicated in step 510 by illuminating red LED 115 and/or the 
sounding of a designated partial decode audio signal through 
the speaker 113 and the process ends at step 515. 

If the authentication enabled 2D bar code 50 is found in 
the captured image at step 410, then at step 412, the device 
decoding softWare 110 decodes the digital identi?cation 
record 34 to generate the item identi?er 38. The digital 
signature 54 is also decoded and is used to authenticate the 
digital identi?cation record 34. If the digital identi?cation 
record 34 cannot be both decoded and veri?ed, then failure 
is indicated in step 510 (via red LED 115 and/or audio tone) 
and the process ends at step 515. 

If the digital identi?cation record 34 is veri?ed and 
decoded to generate the item identi?er 38, then at step 418, 
the softWare searches for the outline 44 of the analog 
identi?cation indicium 32 in the image. If the identi?cation 
mark of the analog identi?cation indicium 32 is not found, 
a partial success is indicated in step 430 (by illuminating one 
of the tWo green LEDs 112, 114 and/or sounding an audio 
tone) to signify the successful acquisition of the item iden 
ti?er 38. Upon user activation of the device 100, another 
image is acquired in step 435. In step 440, the neW image is 
searched for the outline 44 of the analog identi?cation 
indicium 32. If this step fails, failure is indicated at step 510 
(illuminate red LED 115) and the session ends at step 515. 

If the analog identi?cation outline 44 is found at step 440, 
control passes to step 450. If the analog identi?cation outline 
44 is found at step 418, then again control is passed to step 
450. At step 450, an image containing the analog identi? 
cation indicium 32 is acquired using the UV light source 
122. The analog identi?cation pattern 41 is decoded and the 
item identi?er 36 is calculated in step 455. In step 460, the 
tWo item identi?ers 36, 38 are compared by the comparison 
softWare 118 to verify the authenticity of the product 12. 

If the veri?cation based on the comparison of the tWo item 
identi?ers 36, 38 fails, failure is indicated in 510 by illumi 
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nating the red LED 115 and/or sounding an audio tone for 
failure, and session ends at step 515. However, if the 
veri?cation succeeds, success is indicated in 470 by illumi 
nating both green LEDs 112, 114 and/or sounding an audio 
tone for successful authentication, and session again ends at 
step 515. 

Those in the art can easily embellish FIG. 4 in accordance 
to industry standard practices regarding bar code readers. 
For example, from each user activation step to the point 
Where the reader determines that a code has not been 
properly acquired in the image in memory, one or more 
images could be acquired and decode attempted before a 
failure is declared. On the other hand, if one of these images 
is decoded successfully, the session (or half-session) is 
declared successful (or partially successful). 

In steps 460 and 505, the item identi?ers 34, 36 are 
veri?ed With a user selectable degree of tolerance or error. 
The predetermined tolerance or error level may include 
values for both the number of features found and for their 
speci?c values. For example, if the item identi?ers 34, 36 
represent the x-y coordinates of 25 features in the identi? 
cation pattern 41, a level of tolerance may be set such that 
at least 23 of the 25 features need to be identi?ed When 
imaging the pattern 41. This Would account for dust or other 
contaminants covering or a scratch obliterating a particular 
feature. Further, With regard to the features identi?ed, a level 
of tolerance may be set such that the coordinate values must 
be Within +/—10% to be considered a match. For example, if 
the item identi?er 38 included an x-y coordinate value of 
(205, 489), if the item identi?er 36 included a coordinate 
value of (193, 510) Would be considered a match since each 
of the x and y values are Within +/—10%. 

The digital identi?cation record 34 is veri?ed in 505 and 
412 using the digital signature 54 and the manufacturer’s 
public key. This key should be made available by the 
manufacturer. The key is usually obtained or veri?able 
through a trusted certi?cate agent. The key can be stored in 
the reader’s memory 124 (FIG. 3) or on an associated 
computer that is accessed by Wireless or hard-Wired con 
nection. Most readers have su?icient on board memory to 
cache a number of public keys. 

Digital signatures are generally ?xed for each manufac 
turer, With occasional changes in the event that it is retired 
due to special circumstances such as a merger or breach of 
security. It is thus generally safe to cache the key for a 
limited period of time. An expiration time is generally 
speci?ed With the key, such as one year form the time of 
issuance or reneWal. 

The digital signature can be veri?ed alone, Without the 
reading of the analog identi?cation indicium 32. This 
approach alloWs a degree of authentication to be provided 
Without requiring hardWare modi?cations for activating spe 
cialiZed features in the analog identi?cation feature. 

Alternative embodiments of the security device include 
using other digital media to record the same information that 
is recorded in the 2D bar code 50. For example, a magnetic 
device, or solid-state memory device (such as a memory 
button or a radio-frequency ID tag (RFID)) could be used. 

HardWare Compatibility Flag 
The identi?cation features 40 described above often 

require specialiZed hardWare, such as UV LED/laser 122 
(FIG. 1) to stimulate or make visible the feature for analysis 
and matching With the digitally encoded item identi?er 38. 
The appearance of the identi?cation features 40 may be 
signi?cantly altered When they are exposed to proper type of 
light. Applications requiring authentication are Widespread 
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12 
and it is possible that users prefer the use of certain identi 
?cation feature stimuli. For example, some users may prefer 
that the authentication identi?er 30 is only visible under a 
speci?c Wavelength of UV light While other users may prefer 
that the authentication identi?er 30 be visible in visible light. 
A bar code scanner may only have one special stimulus 

source as part of its hardWare. Alternatively, a bar code 
scanner may have more than one, but less than the complete 
gamut of, stimulus sources available. If a bar code scanner 
is used to attempt to read a label With identi?cation features 
40 requiring different stimulus hardWare than present in the 
scanner, authentication of the label Will fail and the reason 
for the failure Will be unknoWn. It is preferable for a bar code 
scanner to be able to recogniZe a family of authentication 
identi?ers 30, even though it cannot fully authenticate some 
of them, and alert a user When the proper stimulus hardWare 
is not available. 
As discussed above, each authentication identi?er 30 

includes a border or ?nder pattern 44. If the ?nder pattern 44 
is printed such that the ?nder pattern is invisible in visible 
light, it may make it more dif?cult for a user to direct the 
scanner toWard the proper area of the label to process an 
authentication identi?er 30. 

FIGS. 5 and 6 illustrate the use of a hardWare compat 
ibility ?ag that can be part of either the authentication 
identi?er 30 or the digitally encoded item identi?er 38. 
FIGS. 6A-6D illustrate four different ?nder patterns 44'-44"" 
that incorporate a hardWare compatibility ?ag as part of the 
top (or other) border of the ?nder pattern. The common 
features of this family of ?nder patterns is that they include 
the same siZe and overall shape, and the fact that they are all 
made With connected straight-line segments. Such a family 
of ?nder patterns can easily be found by softWare designed 
to ?nd their commonalties, and can also distinguish betWeen 
these different versions. Each particular ?nder pattern could 
identify a different Wavelength of light that must be used to 
illuminate the identi?cation features 40 located Within the 
?nder pattern. The ?nder pattern is visible in broad-spectrum 
visible light, so even though the features encoded may not 
be detectable When an incompatible scanner is used to scan 
the authentication identi?er 30, the scanner can noW recog 
niZe this incompatibility. 
The ?nder pattern 44 may be printed in tWo or more types 

of ink, one that is visible in visible light and others that are 
visible in UV light. In this Way, the ?nder pattern can be 
detected under both the normal light source and the alter 
native specialiZed source. The tWo types of ink may present 
different optical characteristics to the camera as Well. For 
example, the ink that is visible under visible light may be 
light absorbing, thus presenting the ?nder pattern 44 as 
features darker than the background, While the ink that is 
visible under UV illumination may be ?uorescent, such that 
the ?nder pattern 44 is observed as brighter features than the 
background. 
An alternative to providing a hardWare compatibility ?ag 

that is part of the authentication identi?er 30 is to encode the 
hardWare compatibility ?ag into the digitally encoded item 
identi?er 38. One such embodiment is shoWn in FIG. 2, 
Where the hardWare compatibility ?ag 35 is part of the 2 
dimensional bar code 50. It is also possible that both means 
of encoding the hardWare compatibility ?ag can be used on 
the same label, thereby enabling the scanner to detect 
hardWare incompatibility When either part of the authenti 
cation mark is read. 

Referring noW to FIG. 5, a How chart outlines a method 
600 of processing a label that includes a bar code With an 
authentication enabled scanner. The method 600 folloWs the 
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method 400 that Was already discussed in detail in conjunc 
tion With FIG. 4, so only differences between the tWo Will be 
summarized here. The authentication enabled scanner 
acquires the target image and Whenever it is determined that 
an analog authentication indicium is present (615, 618), the 
hardWare compatibility ?ag (HCF) is checked at 677 and 
647. As discussed above, When it is part of the analog 
indicium, the hardWare compatibility ?ag can be a special 
iZed ?nder pattern such as that shoWn in FIGS. 6A-6D. If at 
647 and 677 it is determined that the proper hardWare is 
present to provide the stimuli indicated by the hardWare 
compatibility ?ag, the normal process is folloWed as dis 
cussed relating to FIG. 4. If the hardWare is not present, then 
at 648 and 679, the user is alerted that the hardWare is not 
compatible and the decode session ends. In the case Where 
the hardWare compatibility ?ag is part of the 2D bar code as 
shoWn in FIG. 2, the hardWare compatibility ?ag is analyZed 
at 613 and if it is determined that the proper hardWare is 
present, the normal process is folloWed as discussed in FIG. 
4. If the hardWare is not present, then at 648, the user is 
alerted that the hardWare is not compatible and the decode 
session ends. In this Way, the user is made aWare of the 
hardWare issue and any goods that cannot be authenticated 
are not processed. 

It can be seen from the foregoing description that includ 
ing a hardWare compatibility ?ag as part of an authentication 
enabled label ensures that the proper stimulus is used to read 
the analog indicium or that the operator is alerted if the 
proper stimulus hardWare is not available. Although the 
invention has been described With a certain degree of 
particularity, it should be understood that various changes 
can be made by those skilled in the art Without departing 
from the spirit or scope of the invention as hereinafter 
claimed. 

I claim: 
1. A method of identifying or authenticating a product 

comprising: 
providing an analog identi?cation indicium comprising a 

pattern of identi?cation features, Wherein the visual 
appearance of the identi?cation features is altered When 
stimulated by a compatible stimulus mechanism, the 
identi?cation features corresponding to an item identi 
?er that can be determined When the identi?cation 
features are stimulated by a compatible stimulus 
mechanism; 

providing a digital identi?cation record including an 
encoded digital version of the item identi?er; 

providing at least one stimulus mechanism; 
providing a hardWare compatibility ?ag on the product 

that indicates at least one compatible stimulus mecha 
nism that alters the identi?cation features on the prod 
uct such that the item identi?er can be determined; 

analyZing the hardWare compatibility ?ag and determin 
ing if a compatible stimulus mechanism has been 
provided; 

if a compatible stimulus mechanism has been provided, 
activating the compatible stimulus mechanism to read 
the pattern of identi?cation features of the analog 
identi?cation indicium and decode an item identi?er; 

reading the digital identi?cation record and decoding an 
item identi?er; and 

determining authenticity of the product by comparing the 
item identi?er determined from the analog identi?ca 
tion indicium to the item identi?er determined from the 
digital identi?cation record. 

14 
2. The method of claim 1 Wherein if a compatible stimulus 

mechanism has not been provided, the method further 
includes alerting a user that a compatible stimulus mecha 
nism has not been provided. 

5 3. The method of claim 2 Wherein the user is alerted by 
lighting a LED. 

4. The method of claim 2 Wherein the user is alerted by 
sounding an audible alert. 

5. The method of claim 1 Wherein a compatible stimulus 
mechanism is ultraviolet light having a Wavelength falling 
Within a speci?c range. 

6. The method of claim 1 Wherein a compatible stimulus 
is visible light. 

7. The method of claim 1 Wherein the hardWare compat 
5 ibility ?ag is part of the digital identi?cation record. 

8. The method of claim 1 Wherein the hardWare compat 
ibility ?ag is part of the analog identi?cation indicium. 

9. The method of claim 8 Wherein the hardWare compat 
ibility ?ag is indicated by a ?nder pattern of the of the analog 
identi?cation indicium. 

10. The method of claim 9 Wherein the ?nder pattern 
includes at least one attribute that indicates a given hardWare 
compatibility ?ag. 

11. The method of claim 1 Wherein the analog identi? 
cation indicium includes a ?nder pattern and Wherein the 
appearance of the ?nder pattern is also altered by a com 
patible stimulus mechanism. 

12. A system for authenticating a product comprising: 
the product including: 

an analog identi?cation indicium comprising a pattern 
of identi?cation features af?xed to the product, the 
analog identi?cation indicium including identi?er 
features having an appearance that is altered When 
exposed to a compatible stimulus mechanism and 
Wherein the identi?er features can be decoded to 
represent an item indenti?er When the appearance of 
the identi?er features is altered by a compatible 
stimulus mechanism; 

a hardWare compatibility ?ag that indicates at least one 
compatible stimulus mechanism that alters the iden 
ti?er features such that the item identi?er can be 
determined; 

a digital identi?er including an encoded version of the 
item identi?er; and 

an imaging device including one or more stimulus mecha 
nisms and an imaging system for generating an image 
of the analog identi?cation indicium and the digital 
identi?er; 

the imaging device further including circuitry for: 
reading and analyZing the hardWare compatibility ?ag 

to determine Whether a compatible stimulus mecha 
nism is present; 

activating a compatible stimulus mechanism; 
analyZing the image of the identi?cation features and 

decoding an item identi?er; 
analyZing the image of the digital identi?er and decod 

ing an item identi?er; and 
comparing the item identi?er determined from the 

analog identi?cation indicium to the item identi?er 
determined from the digital identi?er to authenticate 
the product. 

13. The system of claim 12 Wherein a compatible stimulus 
mechanism is ultraviolet light having a Wavelength Within a 
particular range of Wavelengths. 

14. The system of claim 12 Wherein a compatible stimulus 
mechanism is visible light. 
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15. The system of claim 12 wherein the hardware com 
patibility ?ag is encoded in the digital identi?er. 

16. The system of claim 12 Wherein the hardWare com 
patibility ?ag is part of the analog identi?cation indicium. 

17. The system of claim 16 Wherein the hardWare com 
patibility ?ag is one or more attributes of a ?nder pattern of 
the analog identi?cation indicium. 

18. The system of claim 17 Wherein the appearance of the 
?nder pattern is altered such that it can be identi?ed When 
exposed to a compatible stimulus. 

19. The system of claim 12 including circuitry that alters 
a user if a compatible stimulus mechanism is not included in 
the system. 

20. Computer readable media having computer-execut 
able instructions stored thereon for identifying or authenti 
cating a product With a bar code scanner, the product being 
marked With a digital identi?cation record and an analog 
identi?cation indicium and Wherein the analog identi?cation 
indicium includes identi?cation features having an appear 
ance that is altered When exposed to a compatible stimulus 
mechanism, the identi?cation features corresponding to an 
item identi?er that can be determined When the identi?cation 
features are stimulated by a compatible stimulus mecha 
nism, the steps comprising: 

analyZing a hardWare compatibility ?ag on the product 
and determining if a compatible stimulus mechanism 
has been provided; 

if a compatible stimulus mechanism has been provided, 
activating the compatible stimulus mechanism to read 
the pattern of identi?cation features of the analog 
identi?cation indicium and decode an item identi?er; 

reading a digital identi?cation record and decoding an 
item identi?er; 

determining authenticity of the product by comparing the 
item identi?er determined from the analog identi?ca 
tion indicium to the item identi?er determined from the 
digital identi?cation; and 

providing an output signal to a user of the bar code 
scanner based on the determinated authenticity of the 
product. 

21. The computer readable media of claim 20 Wherein the 
computer-executable instructions include the step of alerting 
a user that a compatible stimulus mechanism has not been 
provided if a compatible stimulus mechanism has not been 
provided. 
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22. The computer-readable media of claim 20 Wherein the 

hardWare compatibility ?ag is part of the digital identi?ca 
tion record. 

23. The computer-readable media of claim 20 Wherein the 
hardWare compatibility ?ag is part of the analog identi?ca 
tion indicium. 

24. A system for authenticating a product comprising: 
the product including: 

analog identi?cation means comprising a pattern of 
identi?cation features af?xed to the product, the 
analog identi?cation means including identi?er fea 
tures having an appearance that is altered When 
exposed to a compatible stimulus mechanism and 
Wherein the identi?er features can be decoded to 
represent an item identi?er When the appearance of 
the identi?er features is altered by a compatible 
stimulus mechanism; 

a hardWare compatibility identi?er means that indicates 
at least one compatible stimulus mechanism that 
alters the identi?er features such that the item iden 
ti?er can be determined; 

a digital identi?er means including an encoded version 
of the item identi?er; and 

an imaging device including one or more stimulus mecha 
nisms and an imaging system for generating an image 
of the analog identi?cation means and the digital iden 
ti?er; 

the imaging device further including means for: 
reading and analyZing the hardWare compatibility ?ag 

to determine Whether a compatible stimulus mecha 
nism is present; 

activating a compatible stimulus mechanism; 
analyZing the image of the identi?cation features and 

decoding an item identi?er; 
analyZing the image of the digital identi?er means and 

decoding an item identi?er; and 
comparing the item identi?er determined from the 

analog identi?cation means to the item identi?er 
determined from the digital identi?er means to 
authenticate the product. 

25. The system of claim 24 including alerting means that 
alerts a user if a compatible stimulus mechanism is not 
included in the system. 

* * * * * 
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